Isolation and chemical composition of the cytoplasmic membrane of the archaebacterium Methanospirillum hungatei.
The cytoplasmic membrane of Methanospirillum hungatei was isolated from osmotic lysates of spheroplasts, with yields of 7-8% of the cell dry weight. Cytoplasmic contamination was negligible, as judged by the removal of soluble enzymes. The cytoplasmic membrane consists of lipid (35-37%), primarily as a biphytanyldiglycerol tetraether glycolipid; protein (45-50%); and carbohydrate (10-12%). Ultra-thin sections showed that the trilaminar membrane formed vesicles with a maximum diameter of 0.4 microns. Protrusions of membrane projecting from the vesicles were seen often in negatively stained preparations. Fractionation of M. hungatei cells grown in the presence of [14C]mevalonic acid revealed that 90% of the phytanyl lipids were present in the cytoplasmic membrane band, with two minor bands accounting for the remainder of the label. Approximately 50% of the galactose, glucose, and mannose present in the cytoplasmic membrane was found in lipid extracts, while the remainder of these sugars and 98% of the rhamnose were present as nonlipid sugars. The cell sheath, isolated with a yield of 13% of the cell dry weight, contained the same sugars as the cytoplasmic membrane, but in very different proportions. Amino acid analysis of the membrane proteins showed that hydrophobic amino acid residues made up 37% of the total, neutral amino acids, 39%, basic, 8%, acidic, 16%, and that half-cysteine was present. Sodium dodecyl sulfate-polyacrylamide gel patterns of solubilized cytoplasmic membrane proteins revealed major bands at 195, 74.5, 44, 32, and 30 KDa. Significant amounts of nickel co-isolated with the cytoplasmic membrane, accounting for 0.16% of the membrane dry weight.